Salinity and pH are important environmental parameters with direct and indirect impacts on the 25 viability and metabolic activities of microorganisms. In this study, the effects of salt and alkaline 26 stresses on the kinetic balance between nitrous oxide (N 2 O) production and consumption in the 27 denitrification pathway of Dechloromonas aromatica strain RCB were examined. N 2 O 28 accumulated transiently only in insignificant amounts at low salinity (≤0.5% NaCl) and 29 circumneutral pH (7.0 and 7.5). Incubation at 0.7% salinity resulted in substantially longer lag 30 phase and slower growth rate, along with the increase in the amounts of transiently accumulated 31 
Salinity and pH are important environmental parameters with direct and indirect impacts on the 25 viability and metabolic activities of microorganisms. In this study, the effects of salt and alkaline 26 stresses on the kinetic balance between nitrous oxide (N 2 O) production and consumption in the 27 denitrification pathway of Dechloromonas aromatica strain RCB were examined. N 2 O 28 accumulated transiently only in insignificant amounts at low salinity (≤0.5% NaCl) and 29 circumneutral pH (7.0 and 7.5). Incubation at 0.7% salinity resulted in substantially longer lag 30 phase and slower growth rate, along with the increase in the amounts of transiently accumulated 31 Based on these results, a salt stress condition (7.0 g L -1 ) and an alkaline stress condition (pH 8.0) 151 were selected for closer examination, whereby the cell growth and progression of denitrification 152 reaction were monitored in D. aromatica strain RCB cultures (Fig. 1) and nosZ transcripts were quantified with the samples collected from the control, salt-stressed, 189
and alkaline-stressed cultures at different stages of growth (Fig. 2) . The two copies of nirS genes, 190 with 59% translated amino acid identity, exhibited distinct transcriptional patterns (14) . 191
Transcription of nirS 1 appeared to be inducible by nitrogen oxides, whereas transcription of nirS 2 192 was maintained relatively constant throughout the incubation at all three experimental conditions. 193
In the samples taken during the exponential growth phases (t = 31 h for the control cultures and t 194 = 288 h for the salt-stress cultures), the nirS 1 transcription levels were at least 4.8-fold higher 195 than those of nirS 2 . Both nirS 1 and nirS 2 were relatively highly expressed throughout the 196 incubation at pH 8.0 despite severely inhibited cell growth (Fig. 2) . was also added to the culture bottles (55). The media used for the high-pH incubation 341 experiments (at pH 7.5 and 8.0) were prepared with different Na 2 HPO 4 :KH 2 PO 4 ratios, althoughthe total phosphate buffer concentration was maintained constant at 20 mM. The media with 343 NaCl concentrations higher than 0.05% were prepared by adding appropriate volumes of 26% 344 (w/v) NaCl solution. For each batch experiment, 0.5 mL of D. aromatica strain RCB preculture 345 (pH 7.0, 0.05% NaCl) at the late exponential phase was inoculated to the prepared media bottles. 346
All culture vessels were incubated in dark at 25°C with shaking at 160 rpm. The final pH was 347 always within 0.2 of the initial value at any examined experimental condition. The transcription profiles of the genes encoding the enzymes involved in denitrification at 425 different incubation conditions were analyzed using RT-qPCR analyses performed using the 426 previously described protocol (Table 3) (63) . The RNAprotect-treated samples stored at -80ºC 427 were thawed on ice and one-microliter solution with 10 10 copies of luciferase control mRNA 428 (Promega, Madison, WI) was added to each sample tube. Total RNA was extracted according to 429 the protocol provided with the RNeasy Mini Kit (Qiagen). The total RNA collected in the 430 column was eluted twice with 30 µL RNase-free water, and the resulting eluent was treated with 431
RNase-free DNAse Set (Qiagen) and subsequently purified with RNeasy MinElute Kit (Qiagen). 432
Of the 20 µL eluent, 10 µL was subjected to reverse transcription using Superscript TM III 433
Reverse Transcriptase (Invitrogen, Carlsbad, CA) as previously described (63) . The rest of the 434 eluent was stored at -20 ºC and later used for confirmation of absence of DNA in the purified 435 RNA samples. After reverse transcription, 1 µL of RNase H (Invitrogen) was added to each 436 reaction mixture, which was then incubated at 37 ºC for 20 minutes. The cDNA solution was 437 diluted 5-fold with nuclease-free water and stored at -20ºC. 438
439
The primer sets used for the RT-qPCR analyses were designed de novo from the genome 440 sequence of D. aromatica strain RCB available at the NCBI genome database (accession number: 441 CP000089.1) using Primer3 software (64). The primers targeting nirS 1 (Daro_3274), nirS 2 442 (Daro_3323), norB (Daro_3191), nosZ (Daro_1575), and recA (Daro_4152) were designed and 443 the calibration curves were constructed with the dilution series of PCR TM 2.1 plasmids 444 (Invitrogen) with amplicons inserted (Table 3) . Amplification was performed with 445 QuantStudio TM 3 Real-Time PCR System (Thermo Fisher Scientific) using SYBR Green 446 detection chemistry. The remaining eluent stored after the DNase treatment step was analyzed 447 along with the cDNA samples, to confirm that DNA was completely removed by the DNase 448 treatment. The copy numbers of luc genes in the cDNA samples were quantified to ensure that 449 the RNA recovery rates were acceptable (>10%). The transcript copy numbers of nirS 1 , nirS 2 , 450 norB, and nosZ were normalized with the transcript copy number of recA (65). The samples 451 withdrawn from triplicate cultures were independently treated through the RNA extraction and 452 reverse transcription steps, serving as the biological replicates of the RT-qPCR analyses. Each 453 qPCR reaction was performed in duplicate and the average C T value of the technical replicates
Statistical analyses. 457
The statistical analyses in this study was performed with the R statistical software package 458 (version 3.5.0). The statistical comparisons between two sets of data were performed with t-tests 459 and one-way analysis of variance (ANOVA) was used for analyses of three or more sets of data. Tables  673  674  Table 1 
